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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small, light-weight and 
highly sensitive micro pressure detection element. 
SOLUTION: A tunnel magnetoresistance effect element (TMR 
element) 2 formed by arranging a magnetostrictive part 6 in a 
part of a magnetic member and using a thin-film technology and 
the like is provided in a sensor part 7, and through a change and 
the like of a reluctivity based on magnetostriction of the 
magnetostrictive part 6, a pressure change in a detection object 
is detected. In this way, the highly sensitive micro (^> : 
pressure-detection element 1 can be realized while reducing its 
size and weight. 
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fcJfEn*r^>+-4 5 a~4 5 f ©Hn^©A^ftf8« 
%^ffi4 3 «C*H,»r*-A*fll*4 LXm^ZhZ. 
[0054] *.¥Wi<Dn?s<DmM<D&i&Zm 1 3 CC«-3 

t,irsi?a-r-5. ^iife©flj.®a. 0H^.«t^»i=s«r2;X7c 
3 1 *mkf&c <fc s # -f > * Kt> k> (omnxtigm 

©tf$RJS^5 2fC*s^r«, ^>7 r ^ 2 a 7<D?mm*. 

e^©affiJcitfBA^^g5 1 ©aifF®*tsmt«®rs 
we>n-rc>4. secc. w^a^ssbs i*>6©m#© 

A**«Wfc 0 fl^KiKK: J: *SUnSC5 3 0>^«r«Hn 
r-5v-/3>«fiBO«ifflHE«5 4*Jf«ja3*iri»i. c 
CK, flMRAASa5 l*«fiSTS*/JVBE*«ttO*-f-3 
1{C*-3"C«. TU-<t^iES©a-1^D^.* s ??l3ETS-fe> 
■^SP7©^«*«|g»EEai{1f«c J: *A*i U7i 
40 snri,»4. 

[0 05 5] C©«fc9tttU««*5 2tCfcC>r. a.— tf 
a5Ufc?»/M£^*»0#S^-3 ltcfc{tS«S{<:<fciBE*^ 

itt. LxmxM&nstiznx'. m>2Rt>*)<DtfmA 

7J^S5 2<i:UretEU^S. C©K. »I^g5 4(C 

Sfi^fcov » r ^»I9:^ a nx t, » s^W^cff ffi»f^ ' * 
50 titcfi^mfrZWWiLXte*) . mW)i^t£<y?!£LX^?,M 
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©# BE&tt^ Wte«9W>** tfefco L, r * ^ > i> Xt>m 

mmmmsfcs 3t,an,>x#j>$x?)mft£Lxmm 

[0056] #%9H©SIS-fc©SWg©0S§€:0 1 4 lemi 

m-zmwimj:zii!iffi.m\j£mm6 1 tuxmrnutcm 
m$ij£6 2^<Dmmwzffk? 0 c<omn^6 2 &c*$i,> 

wtvztix^zuk. «^g(D*7Fgi56 3 <t>nmwmx 
saw&n-c^s. jkjtKiio^as 1 *»£©fi 

6 3 ©*^£#J®-f £ v ^ =i >^<D^S^g6 4 
[0 05 7 ] C©i^WS*6 2Ktel,>t, i— !f 

©j¥ee&{W4h >9js*t^©fg5fcr commi mm 0 

SMNE*>t&*a*?- 1 ic fcW -SBSJt £ ZWMtt. tLX 20 

e>f# 6 n -s ft-^oc > x ^a&tase s nt <,> s^wttin 

«^SB6 3«:^S-lfS 0 

[0058] fc*>\ ^usiojf^-ctt. mmzihimwi 
it. &m*ikmmijm&±Lx$m-?zj:'?tcLx<i> 30 

[0 059 3 ##SW©SBA©5£&©JBSS*EI 1 5 
k»-CBWi-r*. Jt^dfiWJBSSW. BJaSCDtt««5lc6 2tf 

a>»3KBaB6 4*«»*ai4i/rjfijffl-r*i4fe{c. m 

*.{*GPS (Global Positioning System) ©GPS 

fefOfflOfctiMMNMme 5 1. ytne tan* 

5 «t¥*fflWBs-r^a*fl©in< g p sm #©g<t«c«-3$ 40 
«©»aa:-c©3iafiHa*Hairsfc©r**. gps 

S6 5T*otUl>. A!iS^S6 4«wrj£©m-fc©* 
MMMBfflK?i&9I 1/ tc Jz *) (c A^ifflJS^g 6 1KJ:91 

xmmtM&tfVX**:*) 6 6 (CfEtftStf •SiBtftfMB© 

wnt>*fc-r. " 

. [0060] CfttCiO. ^tt«a^WSS3iatB6 7» SO 
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ssbwcc. jfliffiissj^g6 1 zmmuxsmm 

£K)ti&B$tlZ. C<ie>©fiK^ty 6 6<Ctg|fl<**l 
S. C<i^J;0. ik^^^g©®)^*^©^ 
B&£©tgB>r £ HiSttW TWC * Wtt^KB 6 

So 

[0061] *^©m©nis©ff$^*ia i 6 tcm-i 

M6 7£fOTLrafll§fta->X:rA7 1 zmmutcbc) 

-e*s. *sws©^©fi«i£m->^7-A7 ib. mm 
©f?#^»K«fcg»&Sft*^*?-A-ea-,T. *&# 

OT-C«gm-fe>£7 2(C*X hn>f^-^r 7 3 fcfrW 
U . JJOA«©li^K^ilS 67i 7 
4€:*<JfflL-C«l^-Cg^$*irt»S 0 BP*j. MSjifl^ 
g7 4©jimSP7 5 £^ta-fe> 7 2 W©ii«g|5 7 6 <!: 

©r H Tets$g©jiM*^ft>ns„ intgi57 5 *ffi*.zmm 
mmgmi 4tuxte. m^m^x&^xtj:^\ t 

/c. *X F3>f»-5f7 3CC{i^W-fe>t5r 7 7F*3©# 

[006 2]^^r, C©J:5&~>X-r-A^(c«tn 
tf. ^^»fffi^g6 7©^*';6 6tcSA6*lfctt 
IS (Jfll^S'J^e©Wlg£3H£(agtf«) 

mm7 4< / c£ixmMmM.-t>z7 2tcmm2ti. 
h =i > e* ^ — 7 sgacTtc^^ytcs^ensti: 

*>IC. W^ffi^^»l3*l/cii^«£:ttjimg87 6 

L,r^-r-SttiA«©@«^^5^g6 7 «:*tur* 
©^*ifBS3ns„ c©£#. 5S|5)KJ:-9ttt. 131© 

^^toA^©@j*#»f«*siS6 izmcx 

[0063] 

CM I $&->Hz>*Micm*.. KS5P©iS^{c*-^< fiS 

[0064] 8&m2 gat?©^^©^/MI**^]^{C 
•tnti. HmSP#©-g|5{cMSgI5*W^S^»il^=i 
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[0065] n^m3tm<mm<<ci.in\t. mxmi ib 

coo66] m?m4iffi(mwt l c£titf> n#m i is io 
modk'mtj&txmj-icis^x . tuiai^^* i *©« 

[0067] flB^Q95SaM©»n(CJ:na. flt#I 1 IE 

tftDStafcosStc -e©&*n8&fp& 

TsAv tt#g 1 fats©^^^ 

[0068] nimBsmc&tiFiiDmftAiim&icjzti 

cc*f r * A*»ff *«warr * <fc 5 k: l fc©-c . gffgQH 1 
&l» U 5 ©<5FtiA»— {cga*s©»/hE*l^o«^-**f f > 

[0 069] 3}^7fatS©^?g©m#BA^^SK:J:n 

£(c*hr *A#&fE*^T*J:5ecu;fc©T\ ffjfciB 

[0070 ] »3iaB8ia*S©^W©JfliiJ£«iWSilg«:j: 
M#Q 1 £l> L 5©<5Fft;fr-ecSaiB©»/NEfc1* 
Mf^Ix. mrie®/J^^)*l»l^©-tr>^gPK:*3W 
4fiSM(c«J:4M^©]E*^t«cS-5*JflUE. 4>tt 

■c. w^gi 1 &i>L5©f5ma>— <ciaK©»^EE#tfc»i so 
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t^T£lfo^MSiSSCC*»Slffj{tafl!TS 4. 
[007 1 ] W^g3att<^R<DSflf»W»^SB(C 

<fcn«. sbjjob 1 u 5 ©fam*— &cie«s©^s • /h 
tm&GLmn nt tnmmtx x-mmt z>mm 

[0072] ftim 1 0Btt©»W©tt*KfcS<'*7'A 

«cj:n«. at*a9sats©fia^^K«8^B*fliiLs© 

«: «fc 0 . mm®®mj£mmmmm<Dnmmmz*:<D&& 
fia <t i & (car jcmr-c* . &.m*ss#fe*M?©iisi$<c 
-s^©si^>ptM*iiiE<c^n-2.a«iim->x 

[@i] mwwm— <omM<Dfcm t *77c$-m 1 /t;w£ig 

[02] SHJg©;-C£-:>JBtfc&*nU (a) «^P® 
0. (b) «^»riE®ll-C*-S 0 
[03] ^ie±CCfiSM^nrc^2M©/^->0^^ 

(a)ttfii. ( b ) ttffiWIEffim-e$>2> e 
[04] ^2g±{Cfi£JS^tifc^3)l©/^->Jf^^ 
^l, (a)ti^ffi0. (b) «SJ»{iEffi0-e&S. 
[05] ffl'J^0&£^-r¥E0-C£>.&. 
[06] *^BJ©^-©3l*S©0fEI©^/jNE^»l^ 

(a)«¥Ii. (b > «*&8lriEffi0-Cii&£„ 
[07] a'J^lsISS^-r¥ffi0-C*4. 
[08 ] *^CD^=©HSS<Dff^.©^jNE*^a]^ 

( a ) «^p®0. ( b ) (i«4»riEffi0-C*4. 
[09] ««JS0il§£7n-r¥ffi0r&*. 

[0io] *^Bj©^ra©*te©^.®©(a^)i^i^o^ 
( a ) t*¥®0. ( b ) uvrnjEmmx-jb 

i>. 

[0113 'smm^fnt^-mmxh^. 

[012] ^m<oms.(Dmmo>Bm<m^mm^7fk-r 

iEffi0r*-2.. 
[013] ^HJ©^©H^©^g§o«^^g?r^-r 

[014] *^^om-t©HJS©^SI©ffi5Km:5:^T 
iEffi0r*-5,. 

[015] *ftw<DmA<Dmtk<oBm<mm$m.t:9r;-? 

iESD0-C*4. 

C0i6] ^Bj©^onjg©ff^©e*iaivx7- 
A*^-r«fasi'^7 i A«g£0-c*.5„ 

2 h > * JWEOMafflR? 
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6. mm® 

i i mt/^sjjmasn^- 

1 2 *BtO£ 

2 1 SS'MRj&fcDfS^ 

2 2 #*0.£ 

3 1 SW\Kj*58n5S^ 
3 2 y-f*- K*-f 



(9) ffga 2 0 0 2 - 1 4 8 1 3 2 

16 

* 4 1 t£&A*geg 
45 

5 1 1tfgA*>SSg 

6 1 ilLfttKffll&SB. 

6 5 <£St»&&*[]^& 

6 6 jt * >; 

6 7 GSS^Bfriai^iSg 

* 73 *Xh3>fjL-$ 
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4a 6a~6f3Z4a. / / 
S A? / ✓ . 
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(51)Int.a. 7 S»»IJfB# FI rv>K(#*) 

H 0 1 L 43/08 A 6 1 B 5/02 3 1 0M 
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